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Objective. To determine whether using standardized patients dressed in moulage improves pharmacy
students’ ability to assess skin disorders compared to using picture-based paper cases. To determine
pharmacy student preferences when learning assessment of skin disorders through these two educa-
tional methods.
Methods. Faculty members investigated student assessments of drug-induced skin disorders and
contact dermatitis by using picture-based paper cases compared with using standardized patients
dressed in moulage in a patient assessment course. Faculty members measured student knowledge
via multiple-choice questions before laboratory, immediately after laboratory, and during a final ex-
amination 3 weeks later. Student preferences were measured immediately after laboratory via survey
instrument in this randomized, non-blinded, crossover design educational study.
Results. No significant differences in knowledge scores related to skin disorders were found after
laboratory or 3 weeks later when comparing the two educational methods. However, survey results
suggested student preferences for using standardized patients dressed in moulage for drug-induced skin
disorders. No significant differences were found for contact dermatitis cases.
Conclusion. Using standardized patients dressed in moulage did not improve pharmacy students’
ability to assess skin disorders compared to using picture-based paper cases. Pharmacy students pre-
ferred standardized patients dressed in moulage only when learning assessment of drug-induced skin
disorders.
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INTRODUCTION
Colleges and schools of pharmacy are increasingly

using different forms of active learning to teach patient
assessment methods.1 These methods often include pa-
tient simulation in different forms; however, little re-
search exists on the use of standardized patients (SPs)
dressed in moulage. Moulage is the application of make-
up and wax to mimic the appearance of a skin lesion,
tumor, or other pathologic state.2 Simulation and stan-
dardized patients are defined elsewhere.3 Moulage has
been used in the medical educational literature to teach
assessment of skin disorders, most commonly in derma-
tology training and may be compared to utilization of
written cases as a control.4-11 No research is openly avail-
able on utilization of SPs dressed inmoulage to teach skin
disorder assessment to pharmacy students.

According to standard 2.1 of the 2016 American
Council for Pharmacy Education accreditation standards
and educational outcomes for pharmacy education, the
graduate should be able to provide patient-centered care
as the medication expert including collecting and inter-
preting evidence, prioritizing, formulating assessments
and recommendations, implementing, monitoring and
adjusting plans, and documenting activities.12,13 One area
that pharmacists can practice many of these foundational
skills at once is in assessment of skin disorders. In prac-
tice, pharmacists are expected to identify and respond to
drug-induced skin disorders as part of the interprofes-
sional team and are expected to identify, triage, and rec-
ommend self-care when appropriate for common skin
disorders such as contact dermatitis. In the National Am-
bulatory Medical Care Survey (NAMCS) in 2013, dis-
eases of skin and subcutaneous tissue were the primary
diagnosis at office visits 4.2% of the time and skin rash
was ranked 16th of the top 20 principal reasons for office
visits in the population sampled.14 It is also estimated that
between 12% and 31% of physician visits involve derma-
tological problems, depending on location, age, ethnicity,
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and type of provider.15 Pharmacists are routinely asked
for assistance with many common skin conditions.15 This
educational intervention was designed to study two spe-
cific categories of skin disorders likely encountered by
community pharmacists: drug-induced skin disorders
(DI) and contact dermatitis (CD).

This brief will focus on the design and assessment of
a patient assessment course experience using picture-
based paper cases and standardized patients dressed in
moulage to assess skin disorders. The first objective of
this study was to determine whether using SPs dressed in
moulage improves pharmacy students’ ability to assess
skin disorders compared to using picture-based paper
cases. The second objective was to determine pharmacy
student preferences when learning assessment of skin dis-
orders. The hypothesis was that the moulage-based cases
would improve student ability to assess skin disorders
compared to paper-based cases and be preferred by phar-
macy students. Student ability was assessed using multi-
ple-choice questions and preferences were assessed via
survey instrument.

METHODS
Patient assessment is a course in the third-professional

year (P3) involving a 50-minute lecture with a 90-minute
laboratory component immediately thereafter. Students
attended a didactic lecture on skin disorders that covered
two general topics – drug-induced (DI) skin disorders and
skin conditions that may be encountered in a community
pharmacy setting, including contact dermatitis (CD). Im-
mediately after the lecture, a multiple-choice quiz was ad-
ministered to measure baseline knowledge prior to the
laboratory. The questions were written and reviewed by
the lecturer and course coordinator. Six questions (three
questions on DI and three on CD) were used to measure
knowledge before and after laboratory and3weeks later for

short-term knowledge retention. For the pre- and post-
laboratory knowledge assessment, students were allowed
10 minutes to complete the quiz and their scores did not
contribute to any graded portion of the laboratory exercise.
The same six questionswere included as part of the course’s
final examination, which occurred per semester schedule 3
weeks later. Knowledge was measured as the mean number
of questions answered correctly and compared at each in-
terval to examine whether the laboratory experience im-
proved scores.

For the laboratory, students were randomly grouped
in teams of five and assigned a total of four skin disorder
cases. Two cases involved DI skin reactions with one
characterizing an exanthematous drug eruption and the
other a phototoxic reaction. The other two cases featured
CD with differing severity (ie, mild and severe). To au-
thenticate the skin reactions used in the laboratory, pre-
laboratorymoulagewas professionally applied to volunteers
using the pictures from the picture-based paper cases as
a guide. The skin areas were photographed and sent to at
least three physicians practicing in familymedicine, internal
medicine and dermatology to review them for accuracy
in clinical presentation. The physicians were invited to
comment and rate the photographs using a 5-item Likert
scale for validation. The feedback provided from this pre-
laboratory authentication step was used when applying
moulage to SPs on the day of the laboratory. Images were
previously presented in poster format.16

During laboratory, student teams had up to 20 min-
utes per case. Student groups started with two CD cases
and half reviewed picture-based paper cases while the
other half interviewed an SP dressed with CD-like mou-
lage for the cases (Figure 1). Later in laboratory, the
groups completed cases on DI skin disorders and half
reviewed a picture-based paper case while the other half
interviewed an SP dressed with DI-like moulage in

Figure 1. Cross-Over Study Design.
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a cross-over design. Students were asked to identify the
skin disorder present, determine the likely cause based on
information provided, andmake a recommendation to the
patient that included a triage decision (self-care, physi-
cian visit, or emergent care) and any additional instruc-
tions they would provide. Students repeated the related
quiz questions immediately after each set of cases, before
switching.

The cases were identical except that the picture-
based paper cases included the patient information and
pictures of the patient (the previous standard of using
open access images) while students in the SP arm con-
ducted interviews of the SP dressed in moulage who
answered questions using a case-specific script (new
opportunity). The teams interviewing the SP had access
to case information (ie, medication profile) but not the
pictures. Before switching, each student individually an-
swered three multiple choice quiz questions based on the
category of skin disorder they had encountered in that half
of laboratory (eg, DI or CD case) and completed a brief
survey. The investigators created the survey instrument
to measure and compare student confidence in assessing
skin disorders, application to community pharmacy prac-
tice and satisfaction with the learning experience. The
category specific knowledge assessment and survey in-
strument was repeated at the conclusion of laboratory
after the students experienced the other category of skin
disorder in the alternate format.

Student participation in completing the survey served
as consent to studyparticipation.Changes inpost-laboratory
and final scores comparedwith pre-laboratory knowledge
scores was analyzed using an independent t-test and the
MannWhitneyU testwas used to compare paper andmou-
lage student survey responses. A p value of ,.05 was set
for statistical significance a priori. All statistical analysis
was performed using SPSS version 22 (IBM, Armonk,
NY). The ETSU/VA Medical Campus Institutional Re-
view Board approved the study.

RESULTS
Eighty students were enrolled in the course. Eighty-

eight percent of enrolled students (n570) attended lecture
and completed the pre-laboratory knowledge assessment.
Score analysis showed average scores ranging from 75%
to 88% and a point biserial range of .34 to .42. No signif-
icant differences were found in DI and CD knowledge
scores whether the students were given paper or moulage
techniques for either the post-laboratory or the final ex-
amination intervals (Table 1).

The survey response rate was 99% (n579). Most
responders were female (59%) and the average age was
26 years. Most students (72%) reported they worked in T
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a community pharmacy at a mean of 6.6 hours per week.
Therewere no significant differences in age, gender, com-
munity pharmacy experience, or hours worked between
groups when analyzed separately. Significant differences
were found in comparing the DI cases but not the CD
cases (Table 2). Students were more satisfied with using
SPs dressed in moulage as an instructional method for
learning DI skin disorders as compared to paper cases

( p5.001) for DI cases only. Students were more confi-
dent in their ability to apply what was learned for DI skin
disorders to community pharmacy settings after inter-
acting with SPs dressed in moulage than paper cases
( p5.03). However, no significant difference was found
when comparing satisfaction levels regarding CD cases.
There were no other significant differences in student
perception or confidence levels found in identifying,

Table 2. Survey Results Regarding Pharmacy Student Preferences for Skin Disorders Teaching Method (N576)

Drug-Induced Cases Survey Results Contact Dermatitis Cases Survey Results

Survey Item
Paper Case

Median (IQR)
SP with Moulage
Median (IQR) p valuea

Paper Case
Median (IQR)

SP with Moulage
Median (IQR) p valuea

I understand assessment of
the skin disorder presented
in this case better after
having completed it.

4 (3, 4) 4 (3, 4) .21 4 (3, 4) 4 (3, 5) .97

The method of instruction
used in this case was
satisfactory for the skin
disorder presented in this
case.

4 (3, 4) 4 (4, 5) .01 4 (4, 4) 4 (3, 5) .98

I will be able to apply what I
learned through this case
when presented with
similar patients in
a community pharmacy.

4 (3, 4) 4 (4, 5) .03 4 (4, 4) 4 (4, 5) .59

The method of instruction
used in this case is
satisfactory to facilitate
my learning of the
material in this case.

3 (3, 4) 4 (4, 5) .01 4 (4, 4) 4 (3, 5) .19

I am confident in my ability
to correctly identify the
skin disorder covered in
this case in future patients.

4 (3, 4) 4 (3, 4) .40 4 (3, 4) 4 (4, 4) .11

I am confident in my ability
to correctly assess the
severity of the skin
disorder covered in this
case in future patients.

4 (4, 4) 4 (4, 4) .76 4 (3, 4) 4 (4, 4) .22

I am confident in my ability
to correctly triage the skin
disorder covered in this
case in future patients.

4 (3, 4) 4 (3, 4) .36 4 (3, 4) 4 (4, 5) .12

Abbreviations: SP5Standardized Patient, IQR5Interquartile Range
Likert Scale range: 05strongly disagree to 55strongly agree
aMann Whitney U test used to compare median responses
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assessing or triaging skin disorders when comparing the
two methods. Student rankings revealed they preferred
learning by SPs dressed in moulage highest followed by
lecture and then paper cases.

DISCUSSION
In designing this educational experience, it was hy-

pothesized that the moulage-based cases would improve
student ability to assess skin disorders and be preferred
by students. This simulation teaching method could be a
promising way to bring more realistic patient cases into
the learning environment if found to be available, effec-
tive, acceptable, and affordable for the pharmacy school.
The use of SPs has already been demonstrated as a rea-
sonable active learningmethod; however, common draw-
backs in the health professional literature include access
to well-trained SPs, cost, and unclear educational benefit
beyond conventional education strategies.3,17-20 The use
of SPs in teaching has been generally well received by
pharmacy students.3,17,21-23 To the authors’ knowledge,
this is the first study to investigate SPs dressed inmoulage
in pharmacy education. However, the use of SPs vs. paper
cases has been examined before with similar findings re-
lated to improved knowledge pre- to post- with both in-
tervention types without clear differences.22 The findings
also confirm that using SPs did not significantly improve
student knowledge of skin disorders comparedwith paper
cases.

The knowledge scores indicate students were able to
learn about skin disorders and retain knowledge equally
using both methods. While there was no significant im-
provement in knowledge scores between either method,
students are more satisfied with learning using SPs than
paper cases.

UsingSPs carries a cost per SP per hour,which varies
depending on the type of learning environment and level
of SP training. Using SPs also requires space for the in-
teraction. Make-up artists who are skilled in applying the
moulage well are not widely available. The cost of using
SPs may outweigh the benefits for programs. Programs
would require access to these resources and the funds to
use the resources. Programswould also need to determine
whether this topic is a worthwhile stewardship of time,
space, and resources. The utilization of SPs dressed in
moulage for this laboratory experience cost $518.50. This
cost included professional make-up application done by
two people with significant background in costume de-
sign, stage make-up, moulage, body paint, and prosthetic
construction. One of themoulage artists is the coordinator
of the SP program and did not charge for her time spent in
moulage application as she holds a salaried position. The
SPs were paid an hourly wage for their time spent in the

exercise and applying the moulage. Since this laboratory
session, this college has begun paying SPs for time spent
learning new cases, which was not included in the initial
cost. SPs have significant training in communication
skills and complete a physical examination when they
are hired into the program and periodically. The coordi-
nator of the SP programwho is employed by this school’s
college of medicine oversees the program.

Students believe that using SPs dressed in moulage
helped facilitate their learning about DI skin disorders
better than paper cases. They also believe that they will
be able to apply their learning in community-based prac-
tice more than what they would have learned from paper-
based cases. The reasons for the difference are unknown.
One possible explanation is that the incidence of CD ob-
served by the community pharmacist may be more com-
mon than DI skin disorders, so perhaps the example of
skin-disorders chosen by the investigators played a more
significant role than expected. Seventy-two percent of
students had community pharmacy experience and may
have already encountered patients with CD. Therefore,
this condition may not be new to them anymore. The
net benefit gained must be carefully weighed with the
inherent higher costs associated with using SPs. As such,
facultymembers are encouraged to carefully decidewhen
to use SPs for instruction and for which type of active
learning activities SPs should be employed.

There are limitations to this study. First, the knowl-
edge assessment was based only on six questions. While
the questions appear discriminating based on point bise-
rial values, they may have failed to thoroughly assess
student knowledge of skin disorders presented in labo-
ratory. Also, assessing students with multiple-choice
questions may not truly reflect actual performance in
practice. Second, while the pre-laboratory moulage was
validated, modifications were made for the in-laboratory
moulage based on physician feedback that was not reap-
plied, photographed and returned for a second review
due to time constraints. Third, the mild and severe CD
were grouped together and the exanthematous drug
eruption and phototoxicity were grouped together in
categories instead of reviewing the cases individually,
which may have affected the results. Fourth, the SP in-
terviews occurred within student teams and not individ-
ually so variations in information exchange were not
fully controlled. Fifth, as a cross-over study in a time-
constrained educational environment, there was not
a wash-out period between intervention types which
may have limited intervention effectiveness. Finally,
the survey instrument used to measure student percep-
tion and confidence levels was a non-validated instru-
ment created by the investigators.
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CONCLUSION
Utilization of SPs dressed in moulage appears to be

an acceptablemethod for educating pharmacy students on
DI skin disorders. This method, however, is more costly
than paper cases and may not have a clear benefit on
student knowledge retention in the short term. Further
research is needed to better assess if this translates to other
skin disorders and to ascertain if there are long-term im-
plications in the first few years of practice due to utiliza-
tion of SPs dressed in moulage over paper-based cases.
There are additional communication skills and informa-
tion gathering skills that are used with the SP encounters
that cannot be replicated on paper and the necessity of
these skills is reflected in Standards 2.1 (Caregiver), 3.6
(Communicator), and 4.4 (Professional) of the 2016
American Council for Pharmacy Education accreditation
standards and educational outcomes for pharmacy educa-
tion as well as in this college’s curricular learning out-
comes.12,13,24 This college will continue to use moulage
in teaching portions of this material because of student
satisfaction, availability of resources, and the ability to
better emulate real-life scenarios often encountered in
community pharmacy practice.
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